INTRODUCTION
This chapter reports progress on SimBritain, which is an ongoing research project that aims at simulating a detailed social survey of households in Britain. The SimBritain project is based on data from various sources to develop and validate a microsimulation model of the life of households in Britain from 1991 to 2021. Microsimulation can be defined as a methodology that is concerned with the creation of large-scale population microdata sets for the analysis of policy impacts at the micro-level. In particular, microsimulation methods aim to examine changes in the life of individuals within households, and to analyse the impact of government policy changes for each individual and each household. Microsimulation methodologies have become accepted tools in the evaluation of economic and social policy and in the analysis of tax-benefit options and in other areas of public policy (Hancock and Sutherland 1992) . Nevertheless, there are relatively few examples of spatial models that build on traditional economic microsimulation frameworks by adding a geographical dimension. Geographical microsimulation techniques involve the merging of census and survey data to simulate a population of individuals within households (for different geographical units), whose characteristics are as close to the real population as it is possible to estimate (Williamson et al. 1998; Ballas 2001; Clarke 1996) . Dynamic micro-simulation involves forecasting key socio-economic variables into the future based either on current trends or the consequences of different policy scenarios.
One of the main objectives of the research presented in this chapter is to provide a tool that can be used to hold governments to account in terms of their long-term goals. It should be noted that the SimBritain model is based on an initial simulation of the city of York, and subsequently of the whole country of Wales. These simulations are being used as a base to build a national model. In this chapter, we give examples of the microsimulation results by showing some results on Welsh local authorities. We show how the model suggests that Wales has been changing during the 1990s and how it can be expected to change over the next 20 years. Further, we use the model to explore several aspects of life within each of these household groups throughout the simulation period, and attempt to identify the main future determinants of poverty. We also examine the importance of various sources of income for different household classes.
THE SIMBRITAIN MODEL
The SimBritain microsimulation model is produced by combining the census small-area data with the British Household Panel Survey (BHPS). The former has been used to produce many microsimulation data sets in the UK. The latter is a major national survey of household types and characteristics which has more detail on socio-economic lifestyles than is contained in the census data alone (see the full list of variables in Annex 14.A). As it is only a survey, it is important to re-weight households from this survey so that we have the correct number and type of households for small geographical areas. To model socio-economic variables, six constraint tables were created, each with three categories. The tables and their categories are listed in Table 14 .1 for each of the six socio-economic variables.
It should be noted that the class composition table is actually a subset of the employment table, that is, class is allocated only to households with an economically active head. The three class categories are made up from the various BHPS Socio-Economic Group (SEGs) classifications: the affluent group comprises SEGs 1, 2, 3, 4 and 13; the middle group is SEGs 5, 8, 9, 12, 14, 16 and 17 ; and the poor group is made up of SEGs 6, 7, 10, 11 and 15 (see Taylor et al. 2001 for the full descriptions of the BHPS SEG classifications).
It should be noted that SimBritain is a spatial microsimulation model, aimed at generating and projecting small area microdata in Britain. It is geographical in the sense that it uses geographical population data as constraints in order to estimate additional variables at the small area level. It is also geographical in the sense that the model outputs can be used to estimate the spatial impacts of national social policies. However, it should be noted that spatial interactions between areas and similar spatial effects are not explicitly considered. Figure 14 .1 illustrates the data and procedures that are used by SimBritain. 
Figure 14.1 The SimBritain data and procedures
The first task is to estimate the appropriate weights for all BHPS households for each simulated geographical area, so that they would fit the Small Area Statistical descriptions given in Table 14 .1. It should be noted that all BHPS households have already been given a weight that compensates for error, bias, refusals, and so on. In particular, in wave 1 of the BHPS, household weights were applied to compensate for the unequal selection probability arising from the two-stage stratified sampling design, to compensate for non-responding households, and to adjust for those individuals in a responding household who failed to give a full interview (Taylor et al. 2001) . One of the tasks that we faced in this project was to readjust the original weights of BHPS households so that the new weights would add up to the small area constraints.
SimBritan adopts a deterministic re-weighting approach to readjust the given BHPS household weights so that when all household weights are added up they fit the small-area constraints described in Table 14 .1. A particular characteristic of this method is that it does not use random number generators at any stage (hence the term 'deterministic'), and it therefore produces the same results with each run. This is described in Tables 14.2-4. First, Table  14 .2 gives a hypothetical individual BHPS microdata set comprising five individuals who fall within two age categories. Using these data it is possible to re-adjust the weights of the hypothetical individuals, so that their sum adds up to the totals given in Table 14 .3. In particular, the weights can be readjusted by multiplying them by the value in the cell in Table 14 One of the difficulties encountered with the re-weighting methodology described above was the high presence of BHPS households coming from geographical areas other than the simulated area (in particular, there was a high presence of households from the South East of England in the simulation of other regions). Table 14 .6 shows the geographical distribution of the households in the BHPS wave 1. As can be seen, around 33 per cent of the households come from the South-East, whereas only about 10 per cent of households come from Yorkshire and the Humber. In the case of the simulation of the population in Wales, the initial geographical distribution of the BHPS households would result in the selection of large numbers of non-Welsh households from wave 1 who would populate the Welsh local authorities.
In order to deal with this problem, we explored a number of possible solutions and concluded that the best approach was to define the BHPS sample used in the simulation on the basis of the geographical area being simulated. For instance, in the simulation of Wales, we used only the BHPS households who lived in Wales (AREGION = 17).
After generating the BHPS household weights for each local authority in Wales, the next step was to select the appropriate households (or, in other words, convert the decimal weights or probabilities into integer weights 1 ). Thus, we developed and tested different 'integer weighting' or integerization methodologies, and we concluded that the following methodology represented the best solution:
Define two variables named counter and weight and set them to zero, and then:
• Sort all households into ascending order of probability of living in the small area (which was calculated using the method described above) being populated.
• Increase cumulative weight by the weight (probability) of the next sorted household h(counter). For instance, if counter = 0, the weight is increased by the probability of the first household: h(0).
• If cumulative weight > 1, give to the household h(counter) an integer weight equal to the rounded weight value, and subtract this value from weight (for example, if weight = 2.05, set household weight = 2, and set weight = 2.05 -2 = 0.05). Increase counter by 1 (move to next household).
• If counter < total number of households in the small area, return to step 2, otherwise exit.
The implementation of the above algorithm led to the creation of a local authority-level micro-data set for Wales. However, we observed that there were, in some areas, relatively high overestimates and underestimates of some variables, especially those that were not used as constraints in the simulation. In order to tackle this problem, we developed an algorithm aimed at swapping suitable simulated households between areas in order to further reduce the error. The steps taken to reduce the error were as follows:
• Identify areas with the highest overestimate and underestimates for each variable.
• Compare each household in the simulated database with all other households, and search for households that have all attributes in common but one.
• For each pair of almost identical households, swap the households between the areas with the highest overestimate and underestimate.
• Move to the next household and repeat the process.
The above reweighting and weight integerization and adjustment methods, as well as ways of validating their outputs, are discussed in more detail by 14.3 PROJECTING SMALL AREA STATISTICS INTO THE FUTURE
Population Characteristics
This section provides more details on the procedures for estimating key variables that could be used by dynamic microsimulation models. The demographic variables can be updated by simulating the processes of mortality, fertility and internal migration. Other socio-economic variables have to be updated using trend analysis. These can then form the base scenarios for future predictions. A number of 'what-ifs' can be tested to analyse the stability of these forecasts (perturbations from existing trends caused by policy, and so on). First, we describe the traditional demographic updating processes. The population variables can be updated based on probability analysis. For mortality, for example, we assume that the probability of an individual surviving within any five-or ten-year simulation period is a function of age, gender and location. Table 14 .7 shows a stylized version of the dynamic microsimulation procedure adopted by the models, and details the method by which mortality is assessed. The first synthetic household in Table 14 .7 has the following characteristics: male, aged 25, single, at work, and living in the first Census Enumeration District (ED1). As shown in Table 14 .7, the estimated probability that an individual with these characteristics will survive in the period is 0.99. The next step in the procedure is to generate a random number to see if the synthetic individual is estimated to survive. The random number in this example is 0.5 and falls within the 0.001-0.99 range needed to survive.
In the models, fertility, like mortality, is based on location. Fertility is also assumed to be a function of age, marital status and location. Births can be modelled using five-year age groups and marital status data available for each ward/county from the Census. Every synthetic female in the database is tested for eligibility to give birth. Monte Carlo sampling against the fertility probabilities is used to determine which females give birth. If a birth is deemed to occur, the model creates a new individual. The new individual's attributes are set as follows: age is zero, sex is determined probabilistically (50 per cent probability of each sex), marital status is single, social class and location are that of the mother and all other attributes are left blank. In the next simulation period, the new individual is simulated along with the other individuals in the location. It can be argued that spatial microsimulation provides the ideal basis for the modelling of spatial transitions such as migration. In particular, the propensity to migrate is heavily dependent on household and individual attributes, and therefore a micro-level approach may be the most appropriate to estimate and model migration for different types of individuals. For instance, Rogerson and Plane (1998, p. 1468) emphasize the role of age and tenure in household mobility and migration decision making: 'It is well known that mobility rates are substantially higher among renters than among homeowners. Similarly, the age structure of migrants to and from neighbourhoods . . . is likely to be quite different in a neighbourhood . . . comprised primarily of homeowners in comparison with a renter-dominated neighbourhood.'
In our microsimulation models, it is possible to model migration on the basis of random sampling from calculated migration probabilities derived from the 1991 Census of Population data at ward, district or county level. Given small number problems, a higher level of resolution is normally preferable. Probabilities of migrating from one district/county to another are calculated by age, gender and location. Every individual in the database can be assessed for migration using Monte Carlo sampling. The individuals who are assigned migrant status are allocated to an ED within the new district or county on the basis of its population size. Areas with the biggest populations have the highest probability of attracting migrants (the modelling of these procedures is discussed in some detail by 
Socio-Economic Variables
Traditionally, in the social sciences, it has been far more difficult to update or forecast other socio-economic variables, which may largely depend on a variety of external factors (factory closures, new housing development, and so on). In order to project the socio-economic characteristics of the population of Britain into 2001, 2011 and 2021, we used data from previous Censuses to understand the changing patterns or trends for every socioeconomic variable under consideration. In particular, projections of a set of small area statistics tables (described in Table 14 .1) were calculated using the 1971, 1981 and 1991 Census Small Area Statistics (SAS). Using these three time points, a trend curve was produced allowing tables to be predicted up to 2021. In particular, we first considered a 'gravity' model for projecting constraint variables of the form:
where u, v and w are the smoothed proportions in 1971, 1981 and 1991, respectively, W is the observed ward proportion in 1991, and A is the projected ward proportion in 2001. Nevertheless, concerns that this model was unduly affected by inflexions in the data (for instance, a decline in the value of a proportion during the period 1971-81 followed by a recovery during 1981-91 led to unrealistically high estimates for 2001) subsequently led us to investigate various other possible models for using with a time series of proportions. One methodology that seems to produce more conservative projections, while still fitting the 1971-91 data is offered by Holt's linear exponential smoothing (Holt 1957) . This is an extension of exponential smoothing to take into account a possible linear trend. There are two smoothing constants α and β. The equations are:
where L t and b t are, respectively, (exponentially-smoothed) estimates of the level and linear trend of the series at time t, whilst F t+m is the linear forecast from t onwards. Some initial work has been undertaken to test the relative performance of the gravity and exponential smoothing models. The findings suggest that exponential smoothing avoids some of the less credible forecasts from the gravity model. This is partly because the model is intrinsically more conservative, but also reflects the fact that the choice of values for α and β is under user control. On that basis, we undertook projections of small-area statistics tables at the ward level. In order to avoid problems of wards with low populations, the ward data were smoothed. For the tables for each ward, we took the change that has occurred for the 20 000 population nearest to that ward. This change was then applied to the values for each ward.
Projections of small-area statistics tables were calculated using the 1971, 1981 and 1991 Census Small Area Statistics (SAS). Using these three time points, a trend curve was produced allowing tables to be predicted up to 2021. The projections of future small area statistics tables were undertaken at ward level. The data against which the projections are compared are taken from the General Household Survey (GHS). By 1999 there is some divergence between the projections and the GHS data, with the GHS having a higher proportion of households with 1 car, but a lower proportion of households with 2+ cars. However, it should be noted that there are probably differences in the definitions used for car ownership in the GHS and the Census. The Census asks about car availability, whereas in the GHS the measurement is households with regular use of a car. This difference in definitions could account for the differences between the proportions from the GHS and the proportions in the projections.
Another way of checking the reliability of our projection methodology is by using past Census data to project distributions of populations into 1991, and then compare the projected values with the actual data from the 1991 Census (and from that of 2001 when the full UK census results are published). It would be reasonable to expect that the performance of the model would vary from variable to variable, especially at smaller areas, which were not included as constraints in the simulation exercise. It should be noted that the model is more reliable when analysing socio-economic patterns at the level of the city rather than smaller areas. As has been demonstrated elsewhere (see for instance , the performance of the model at the electoral ward level varies considerably, and there is a need to introduce further constraints in order to perform analysis at the ward or sub-ward level for particular variables (this is ongoing research). Figures 14. 3 and 14.4 show the scatter plot for two of these variables at the Welsh local authority level, the Census proportion on the vertical axis and the simulated proportion on the horizontal axis. A perfect match would find all points on a straight line of gradient 1. Three statistics help to measure the degree of departure from that pattern. As can be seen in Figure 14 
SIMBRITAIN OUTPUTS

Predictions Based on Trend Analysis
In this section, we present some preliminary results of the SimBritain project.
As noted above, the SimBritain model was based on a pilot study of the city of York and of the whole of Wales. This section discusses some of the results of the Wales simulation. First, we look at how the key variables may look for Wales over the next two decades, given the assumption that existing trends continue. Then, in Section 14.4.2, we look at how changes in key social policies are likely to influence the pattern of change. In order to explore the likely changing social geography of Wales for both sets of scenarios, we classified the simulated households into the following five groups:
• Very poor, comprising all households with equivalized income below, or equal to, half of the median income of Wales;
• Poor, comprising all households with equivalized income greater than half of the median, and smaller than, or equal, to three-quarters of the median;
• Below-average class, comprising all households with equivalized income greater than three-quarters of the median, and smaller than, or equal, to the median;
• Above-average, comprising all households with equivalized income greater than the median, and smaller than, or equal, to the median plus a quarter of the median;
• Affluent, comprising all households with equivalized income greater than the median plus a quarter of the median. Table 14 .8 shows the absolute and relative sizes of each household class throughout the simulation period for the Wales.
It should be noted that the above classification encapsulates an implicit definition of poverty, by describing the lower income households as poor and very poor. This is a definition of relative poverty, as it is not directly based on the degree to which households are able to satisfy their physiological or other basic needs. However, given that the analysis presented here projects the population of Wales into the future, it can be argued that income should be used to define and analyse poverty, as it will be likely to keep its significance through time, whereas human needs and social roles will evolve.
In the remainder of this section, we explore the living standards of the simulated households throughout the 30-year simulation period. It is also interesting to note that 5.3 per cent of individuals in the very poor group reported that they feel they could not count on anyone to listen to them if they needed to talk. It can be argued that this proportion can be seen as an index of 'loneliness', and it is noteworthy that it is projected to increase in 2021, when 7.8 per cent of the individuals in the very poor household group are estimated to have increased feelings of 'loneliness.' It is also noteworthy that there is a similar increase in the numbers of individuals who report that they feel unhappy or depressed.
A useful indicator of well-being and prosperity is the ratio of cars/household, especially given that there is a general increasing trend in car ownership across all households in the simulation period. The ratio for very poor households increases from 0.45 in 1991 to 0.88 in 2021. As will be seen later, in affluent households this variable increases from 1.33 to 2.00. Further, the percentage of households that have a home computer is estimated to be 12.7 per cent in 1991 and it is projected to increase to 23.4 per cent in 2021. But it should be noted that, given that home computers become increasingly common in households, it is likely that the rate of households with a home computer will be significantly higher than this prediction. However, the home computer here may be seen as the equivalent of a high-tech product at any time (for example, in 2001 it could be a DVD player or mobile phone with photo-messaging, and in 2021 it may be virtual reality facilities or some other product or service). Table 14 .10 and Figure 14 .5 show the likely future breakdown of income for very poor households.
Predictions Based on Policy Change
Types of policy change
In this section we look at how key recent social policy/tax changes are likely to influence the nature of poverty over the next two decades. The power of microsimulation lies in its ability to handle such 'what-if' scenarios. The changes can be described as follows: 
Figure 14.5 Very poor households, sources of income 1991-2021 -Working families' tax credit:
One of the major policy initiatives that was implemented in the 1990s was the Working Families' Tax Credit (WFTC), which is an allowance paid to low paid workers with children (Fitzpatrick et al. 2002 ; Inland Revenue Online 2 2003). In order to qualify for WFTC individuals would have to fulfil the following criteria:
• They or their partner should work normally full-time (16 hours or more a week).
• They have at least one dependent child for whom they are responsible.
• They do not receive disabled person's tax credit.
• Their income is sufficiently low.
• Their savings and capital are not worth more than £8,000.
• They are present and ordinarily resident in Great Britain.
• They are not subject to immigration control.
WFTC is calculated by comparing the family income with the applicable amount or threshold figure, which in 2002 was £94.50. If the family income is less than the applicable amount, then the family receives the maximum WTFC. If the family income exceeds the applicable amount, the maximum WFTC is reduced by 55 per cent of the excess (Fitzpatrick et al. 2002) . As noted above, in the context of the research reported here, all the relative amounts were adjusted to allow for inflation. In the case of WFTC, the applicable amount of £94.50 in 2002 was readjusted to its equivalent in 1991 on the basis of the RPI growth of 29.3 per cent. Thus, the adjusted applicable amount that we used was £66.77. Further, all the relevant credits were adjusted before allocating them to eligible households of the simulated database. 
Impacts of policy changes
Once all the figures were adjusted, the next step was to estimate the redistributive effects that these policies would have if they had been implemented in each of the simulation years. Table 14 .12 summarizes the estimated increase that would occur to the average incomes of households by class, as defined in the previous section. As can be seen, the policy changes would contribute to a significant increase of the average income of the very poor households. In particular, according to the simulation outputs, the income of these households would, on average, increase by 22 per cent in 1991. Further, the income of poor and below average households would also increase by 6.29 per cent and 3.12 per cent, respectively. On the other hand, there would be very small proportional increases to the incomes of above-average and affluent households. Similar redistributive patterns are observed in all simulation years. It should be noted that, although the increases to the average incomes of very poor households tend to be relatively high, these are very small when seen as a proportion of the sum of all household incomes in Wales (see last column of Table 14 .12). Nevertheless, it should be noted that the above estimates of income increases for different household classes are based on the assumption of full benefit take-up. Further, any previous benefits that were substituted by the new policy measures were not taken out of the original household income. 4 It is interesting to note that the suggested policies would have a great impact on families with children. Table 14 .13 lists the estimated average increase to the incomes of households with one or more dependent children in all simulation years. It is also interesting to note that our model suggests that several households would change class (for example, from very poor to poor) under the suggested changes. Table 14 .14 lists the class transitions by year.
As can be seen, the largest number of class transitions would occur had the policies been adopted in 1991, when 46 558 households would have moved from the very poor to poor. Another way of examining the impact of the above policy change is by analysing the effect of these changes upon the income distribution across household deciles. It is useful at this stage to utilize research on the income distribution in Britain carried out by the Institute for Fiscal Studies (IFS). Table 14 .15 describes the monthly income levels for different household types (Shephard 2003) , by the income decile in which they fall in. £0 to £700 £0 to £1,000 Decile 2 £400 to £500 £700 to £900 £1,000 to £1,200 Decile 3 £500 to £600 £900 to £1,000 £1,200 to £1,500 Decile 4 £600 to £700 £1,000 to £1,200 £1,500 to £1,700 Decile 5 £700 to £800 £1,200 to £1,400 £1,700 to £2,000 Decile 6 £800 to £900 £1,400 to £1,600 £2,000 to £2,300 Decile 7 £900 to £1,100 £1,600 to £1,800 £2,300 to £2,600 Decile 8 £1,100 to 1,300 £1,800 to £2,100 £2,600 to £3,100 Decile 9 £1,300 to £1,700 £2,100 to £2,800 £3,100 to £4,000 Top Decile £1,700+ £2,800+ £4,000+
Source: Author's calculations using Family Resources Survey.
Notes:
Incomes are monthly incomes measured before housing costs and are expressed in 2001-2 prices. The income differences across family types reflect the 'equivalence scales' used. Income ranges within each decile group are the same once adjusted for household size and composition.
It is interesting to examine the numbers of households in Wales that fall into the different national income distribution deciles. Table 14 .16 shows how many of the simulated households (in 2001) of each type in Wales fall into the IFS estimated income distribution.
5 Table 14 .17 shows these households as a proportion of all households of each type in Wales. 
Estimating the Impact of Welfare Reforms Introduced in April 2003
So far, we have presented the estimates of some of the major welfare reforms that were implemented in the late 1990s. Nevertheless, it should be noted that the Working Families Tax Credit scheme, discussed above, was replaced in April 2003 by a new set of tax credits: the Child Tax Credit (CTC) and the Working Tax Credit (WTC). The former aims at providing support for families within a common framework, in which the same rules apply to all households, whether in or out of work. 7 In particular, CTC can be claimed by all persons who are responsible for at least one child under 16 years of age or under 19 years and in full-time non-advanced education. CTC comprises five elements which are listed in Table 14 .20. The CTC is calculated in a similar way to the WFTC. In particular, the family income is compared with the threshold figure, which is currently £13,230 per year, for those who do not claim WTC as well.
8 If the family income exceeds the threshold amount, the maximum CTC is reduced by 37 per cent of the excess.
Further, the Working Tax Credit (WTC) aims at providing a top-up to the wages of low income workers. In particular, WTC can be claimed by all those with dependent children and/or a disability who work for 16 hours a week. Further, it can also be claimed by all those who do not have dependent children and do not have a disability, provided that they are aged 25 years or more and work at least 30 hours a week. The WTC elements are outlined in Table 14 .21.
The WTC is calculated by comparing the maximum amount with the threshold figure, which is £5,060 per year. As was the case with the CTC, if the income exceeds the threshold amount, the maximum WTC is reduced by 37 per cent of the excess. If a family claims both the WTC and the CTC then the threshold amount to be compared with the maximum amount for all credits is £5,060 per year. In the context of this report, we readjusted the threshold amounts for the above credits to their equivalent in 1991 on the basis of the RPI growth. Further, we adjusted all the relevant elements of these credits, before allocating them to eligible households of our simulated database. The actual (2003) The following sub-section presents the estimated impact of the new tax credits upon the SimWales households.
Estimated policy impacts
Once we had adjusted all the figures, the next step was to estimate the redistributive effects that the recently introduced policy reforms would have if they had been implemented in each of our simulation years, assuming full take-up. Table 14 .22 summarizes the estimated increase that would occur to the average incomes of households by class.
As can be seen by comparing Table 14.22 with Table 14 .12, the new tax credits would result in a more significant increase of the average income of the poor and very poor households. For instance, in 1991 the increase of the income of the very poor households is estimated to double with the implementation of the new tax credits, compared with the respective increase presented in Table 14 .12. Similar differences can be observed in all of our simulation years. These large differences may be explained by the fact that the child tax credits can be claimed by unemployed individuals with children. Further, it should be noted that the working tax credit can be claimed by individuals in poor households without children, whereas the previous credits under WFTC were only aimed at households with dependent children. 
Estimating the Geographical Impact of Welfare Reforms
One of the major advantages of spatial microsimulation models such as the SimWales model is the ability to estimate the impact of social and economic policies upon different places. Further, it can be argued that identifying the geographical impact of national social policies is particularly important when these policies are aimed at breaking vicious circles of poverty in particular localities. As McCormick and Philo (1995) point out, much of the poverty in the UK is hidden, in the sense that poor people in average localities are largely invisible. Further, they argue that poverty in these localities is not only the result of economic decline reflected as shift in demand for specific labour market skills but also the cause of some of the decline. Moreover, Darton et al. (2003, p. 28) point out that the distribution of disadvantage in the UK has a strongly geographical dimension: '[A] world of difference separates the poorest neighbourhoods where jobs are scarce and where poverty and associated social problems are the norm, from booming areas where the greatest difficulty is the shortage of staff for domestic and public services.' However, one of the difficulties associated with impact analysis at the small-area level has been the lack of data pertaining to quality of life, such as household income and wealth. As Goodwin (1995, pp. 66-7) put it, '. . . an immediate problem faced by those attempting to assess the extent and the shape of urban poverty is the difficulty of obtaining reliable data on variables such as income, especially at those geographical scales which allow comparisons to be made within, as well as between, urban areas.' Despite these difficulties there have been a few attempts to address the geographical complexity of poverty (see, for instance, Dorling and Tomaney 1995; Dorling and Woodward 1996) . Further, it has long been argued that spatial microsimulation can, and should be, used to fill in these data gaps in order to enable the analysis of the geographical dimensions of poverty and the evaluation of the spatial impacts of relevant social policies (Ballas 2004; Ballas and Clarke 2001) .
Amongst the strengths of spatial microsimulation models is the ability to examine the impact of policy changes at the intra-district level. In this section, we present the geographical distribution of the simulated policy impacts within Wales. Figure 14 .6 depicts the spatial distribution of the average additional household income which would result from the policy reforms discussed above. Moreover, Figure 14 .7 depicts the spatial distribution of this additional income as a proportion of the average household income in each area.
It is also interesting to examine what would have been the geographical impact of the new tax credits that were introduced in April 2003 and were briefly discussed above. Figure 14 .8 shows the spatial distribution of the average additional household income which would result from the policy reforms discussed above, assuming that the April 2003 tax credits were implemented in 1991. Furthermore, Figure 14 .9 depicts the spatial distribution of this additional income as a proportion of the average household income in each local authority. 
CONCLUDING COMMENTS
The research presented here aims at building a national dynamic spatial microsimulation model of Britain (SimBritain), that would be capable of simulating the changing population of the whole of Britain into the future, first, under the assumption that it continues to change in the same way as it has done in the past, and then under different scenarios. It should be noted that the SimBritain model is the first of its kind, and there is a lot of potential for further improvement. It is useful at this stage to outline the ways in which the model, in its current form, can or cannot be used. SimBritain can be used to paint a picture of one possible future of a city or region, based on past trends. This is demonstrated in this chapter that has shown how the model has been used to paint a picture of Wales, in which there is near full employment with fewer poor people but more poor children (this is the picture that the default simulation produces). SimBritain is also suitable for the estimation of variables such as household income at the small-area level. Such estimations can provide helpful insights into the analysis of spatial and socio-economic polarization within cities. SimBritain can also be used to paint a picture of the life of households of different income categories. In this respect, the SimBritain outputs are very similar to large-scale survey outputs and qualitative research findings. SimBritain is useful in modelling the socio-economic and spatial effects of policy change One of the biggest problems associated with both spatial and non-spatial dynamic microsimulation is that they can be extremely complex and difficult to develop, implement and explain to policy practitioners who may be interested in using them. It has often been argued in the microsimulation literature that there is a need for transparency and simplicity in the construction of models.
Overall, tools such as the SimBritain model can be used to provide useful information on socio-economic trends, as well as on the possible outcome of policy reforms, at different geographical scales. It can be argued that the analyses presented in this chapter could stimulate debate about the future and, possibly, the future educational divide.
Nevertheless, it should be noted that SimBritain performs better at the metropolitan district and parliamentary constituency level, rather than at the most disaggregated ward level. It is therefore more suitable for the prediction of a wide range of socio-economic variables at the coarser geographical level of cities and regions, but it is less suitable to analyse most variables at smallarea levels such as wards and enumeration districts. SimBritain is thus also not suitable for the prediction of rare or badly reported events, such as drug use. It is also unsuitable for the prediction of variables that are affected considerably by external and localized factors, such as transport networks and public transport services.
As noted above, SimBritain has been used in this chapter to provide estimates of the redistributive impacts of some of the policy changes that have occurred within the last ten years. However, these estimates can only be seen as an illustration of the type of analysis that can be performed and should only be used as indication of the initial impact of policy change upon different types of households in various localities. SimBritain cannot be used in its current form to analyse the longer-term behavioural responses to policy changes. For instance, SimBritain cannot be used, in its current form, to predict how many unemployed individuals would decide, if they could, to enter the labour market as a result of increases in the minimum wage, or welfare-to-work policies such as the 'Working Families' Tax Credit'. Behavioural modelling is an extremely difficult task, and this is reflected in the relatively small number of dynamic microsimulation models to be found worldwide. The task becomes even more difficult when there are attempts to introduce geographical detail. However, the model estimates presented in this report show a situation where the natural dynamics suggest a more polarized population in terms of income and wealth. In that sense, these results back up more qualitative studies such as those by Bradshaw (2000) , Dorling and Tomaney (1995) , Dorling and Woodward (1996) and Walker (1999) . Thus, the estimation of the impacts of changing social policy is crucially important if we are to offer our future children a decent standard of living. ANNEX 14.A 
